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(54) PRODUCTION METHOD FOR METAL OXIDE FINE PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production 
method capable of mass-producing metal oxide fine 
particles having a nanometer scale particle size. 
SOLUTION: After tin hydroxide particles which are 
deposited in an agitation process 12 and recovered in a 
filtration process 14 and a washing process 16 are mixed 
with carbon particles in a carbon mixing process 1 8, they 
are converted into tin oxide particles by heat-treating in 
a nonreducing atmosphere in a calcinations process 22. 
In the composition of the tin oxide particles by using a 
conventional inorganic salt chemical process, since the 
carbon particles are mixed prior to heat-treatment such 
as a drying process 20 and a calcination process 22 or 
the like, the formation of coarse secondary particles by 
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binding of tin hydroxide particles each other is occurred, but is suitably restricted by the carbon 
particles. Therefore, the nanometer scale tin oxide particles derived from the particle size of the 
precipitated tin hydroxide are obtained. 
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&„ $/c. ^^©ttS^fJfflb/c^'UX^^-S 
Atft *»MH b 5 i± Z> 12 ©&!?#*§ -X L X W&ttfa±. 

-rs. cfte>©m-?-te7 5 ? ^^©ffetcfe. 
*tf4^©icffl3!»s»3^3tit:(,»4. cne>©^st*. £ 

■cfcJB^eft-S**. ®5tc:tei>T&si&| B &S:ft s e&Si^& 

fi![W^E©o B pS4nISMCCiaJsC>«fc^i-rS*8^{C«. & 

5. ftfc, r^-y^tiJ i«100(nm)mejyT©^ 
©-C&9. «© J: 5 & t&Ktft*4RffCc& 

[0 0 0 3] 

f&5R©t?®^iO-CB. ^«*^t«J©*«iR*«:TJi' 
fJ «;tt*S?R«:asaiU"C*C«fel»©*M{fc«l*«fffi3 
■fet *©«ra**K«L-E{c*jl7E»ffl»«t>-tn»«ffll 
05«)f 4 c £ tc J: K> 3ailMfc«f»**fS**8«£ft* 
7'd-te.XS|#£f]6ft-C<,>.2>„ The Stanic oxide 

Gas Sensor, CRC Press(1994*£fIJ)ll~47H^CffliJt£ 

t»e>n-5>. laitc. K{tn©*B^©xe©— fj*^-t. 

UTtftt^©$£*li*<i:«cf3. ^(Cjro-CnmU^©— ^ 

^©/cfe, IE«*5j:0tffi«l©««:-eti-eft^JSEW* 
L-r «> . ««w«cta»*ffir» 6 ft 4-*ffrmg 

tttt C w m)fiJS«±-C * £ i ft«C . t»&l»CC7*B«ftSfi 
Af^ci*6 »J«a©f&**^# 6 ft C » W jg*s * £ . 
[0 0 0 41 -ecT. — nffiffl£-?;nKft©&MBtfl:$! 
i&^^rff sci^aMiit, e^©^3&isygsftt: 

t^S. !f#PPP7 - 1 8 7 6 6 8^$8^(CiBfg 

? ft X l=> -5 «fc 5 ft^JS ©^ b^Bl HCiW** * * ~> 

P^C.fc^T-'l'n^^' KS- ^tC^JJ. Aerosol Sci . , 24 
C1993^TIJ)31S~ 338M^Cf Btit 2 ft T I » -5 <fc "5 U£M Z 

M£tpx-MM-im2-etc'&, mimm&M-?tfx*pm 
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[0005] ?t£t>%. U&<D&ffi5&.-CVtWMf£&M 
to. ^©cfcSfeai&^^^Sfflii^©^*'. «4S 
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i>*^£&taTSc£KJ:9*©j^©&Jl©*&<b 20 

-f M3J# #t ffi L/ fc^SR*> 6 ■?■ ©£JS*&< bBJ £ HJiR T £ * 
!Mt«l@JRXai. (b)*©£JII*lMb««C;&-sK>» 

[0 0 0 8] 

[?m<D%}&) c©<fc5tc-rft«. ffifflxfiitteu-tw 30 

H*BWb&«. a-sJOfi^lgtcteivc 
^iiB^snfc«. ^«Xg«:*J^T^S7c#H5l* 

•canBm*iis ft* c i tc «t «j ^araMbaatfrf-tesett 
$-a-e»n-5»„ ^©/cto. flraLfcflMMtfb^a-fe** 

ffi^^aiMb^tfrfO^JSRCcte^T. S2*SX*IteJ: 

c«R«o:g59Eo»n?»«iSK:5fe2: o r * - > a&^ig 

Hfe>ft-rfflA&-^«t^«(S-rsc: £#■€•©#-#> 
afcmc <fc -o TttiSKWI £ ft * . l/fcj&i^T, *TtH3 40 
a h tifc^awcMf bftott^FSK fi*-r * -/ * - & 

-cisaafctcaatit-r 5 c <t < a-3W»*ciww»» 

6 ft *C SSttKgftjaofin^ hracc«* 

tft^-Sittitfc^BiBMbiftiWKT-taa-r* c <t 

fete, «raL.fc86*©«R«»^b^^n-fe^-c 
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». MiT^^ycD+fiUS^i-S^il^b^XD^Tai^: 
Wffl-rS&©-C£>-5><DT\ it^bfe?rf#J:^i-r*^il<D 

^*>4*tflH5rafiK* J »6ft'5© - t?*fttf. *©m£ 

tcK5£3ftfet>. 
[0 00 9] ±iEO£5<<CJj-#>iik%L*<D&£<<z£'0 

£«*M{b«atFMHE©i§£**Ji|HW ^ ftgc »r ttttin 

fe$*^#e>ft*©W:. tiT©SStcJ;-5)fc©<t#x.e> 
ft*. -Tfeft^. S£#KteOT#^Ji£©fctotC]&63ft 

£3tf£ftr*I;*:&cfe*c<!:#>6. -&©— 
x -^©a&^-c* -3 r bm.ttr.-XftL* b jW# 6 ft 
teft-otc. b#>ufe#e>. ^is*^-fb^{c*-#>gftiS 
^ii^sft^i. *©#-#>a&^«8Wffiffixgcc 
feiirsn^^ft^ciccfco^bs-B-eft-c, *^fb#i 
©St©* rzaMbfiaRK::tf;*fk L- t*ff**S4 3 « 
S. ^©fcto, *©EE*-C»aBltt«W5r*tt^-*H»+(n 
m)U^©— yctfltf-KSW^Sft. -€-©**WbSftr^ 

«»{b»atfr?-«:£sssft*©-cas. fete. 
a&^«c©±5&c#;MbLTM&£tfe>ft*fcto. i£ 
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ffiHtC^$ftTC^-SCi^6. ^JR*K-fbfJ©**i— 
UStHK— yolfrF-tcfl-JBSft*. «*ffl*©— i>J 

MfiJtCg-^ L?cJt-^CC tt. -€-©jSSIJS©* - sJOati^F 
*sfl8l*tC7g©3ft-6C itc lift ajt*Jjfi^3ftfc 
Jt^iPJiiK:. nm*-i?*©affl^&-?-S ; &[ix/c^^ 

^ mms.* ^ici^tt^. r^fc>%, *-^*>a 

tt^-©S-^SJ^«. *Jl«:^*ftS#JR*B!'fbiBJ©^S?: 
Rg«4#K:|!lS$ft^l\ 

[001 1 ] £/c sf^tctt. fjia*-*>as-?-«, 

/Jn^i^c t^e>. *K-fb^*cc*ji,iril5(,^tW4*sf#6 
ft £©t. c »»jn«-c*BMb«©*«*— yctt^F-K 
ftM1rzctlfi-c&Z>. fete. — ^ta^S* 5 iCnm)*SI 

[0012] ftriB*-#>afi^-». 
atSL-T-ttjjtftttKstffcje). *a^b8jtpK:tews»»tt 
[001 3] ttc. Pimicte. swBBfjeo^att. 
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—a. mriE£n©&«. ftK 
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[00 16] sfc, Buia^aist*. soo 
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[0017] 

C*i6©ffe. ^©ffij^tcffit^n-S^JSgMb^ 

?fcj&U#£4>©-e£>*iw:. *i*©:£SictBffiU#£. 
[0018] BEt±««fwu:ett. »fjt©^Ji"r«c*>% 

StrMtt***fWEl/f#*<>©t?*n«. -e©^ffiW«F 

tciE3esnai>. -r&t>-^. itjiese^&tfStttfb^T'ci 
*^©*<*<t«i*»ME{cjg»-r4*<»xe-c*oTt 40 
<£<. t%©« *©»»*(«*.»". ffi&is. ttsttt. ft 

igJ&tcigMg-fSX?!^. #M«r»K**W*ie, *u 
- K^){CK€rtt]^-5X^r*-p-rib«f:C>. jgtttc 

^{b^»**»-r -£©£JSib^j«. w 

[0019] Wia, ^Js^t#«i**«tc*»i/ - rMtt 
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ttt<t4fe©*mf6flsi»K:ffli»*ct**-c#*. m 
«. ,Wbtt(Snco*itt*"*»^fcttQ*fl^csnci,) 
M<kffilS(zi(iQ)%SHJS-r**B^Ktt. tttkSftBCZn 

t*. WtT A- 5 •=• £ A CA1CT, )*>fltt7 Jit 5 - f A (Al CC 
H, C00) 3 K{b-fe 'J -> A CCeQ, 

«. 'J A (Ce(N0j ) 3 )•*>& -fb-te y -5 A (CeCI, 

BMbd' a a ccr,o,*)«:«Jt"r 8t&? 

P A (Cr(CH 3 C00) 3 )**. &{b^> (MnQ, 3? ASSIST 
•5*§£(Ctt. (Mi(CHj COO), )?5*^f Steffi 

•ess. ifc. #M©*^*«?3-i*6»ni«i»*«*tf 

^g*-C£>S#. *St4©T-»l'3-;l/^S-^brfeS 
««££*©*£ ©«^^Ttt*>5W4 
&jL$0£JR?g?fc)©aSgtt. mm£?2>&SBfcfflty}<D®. 

[0 02 0] &]**»K*»UrBrttvWRifefffiS 

-rs^sti. 0d^tf. --^^u^^©^)iK:®ffi-r-2> 

£fEffi£ -ti-ntf - ? • -i * > (Ni 2 ' )£^t?«$14?&?& 
#» ftfCttflttflUi S « I* 4 * > (Fe ! * ) ; S:^ 

jsffir-5ct*j-rt. cn6tcf^ffi^i±sK». m« 

[0 0 2 2] *THiXSK:fcO»-CK1±^jg3!P6#)S 

*K{b^?r*fa3-&'5j't*tccntc l ?ifln3tiST;i'* y 

?KS?Sibr«. T>^&-T*^5fStcffiO 
(ML. T^* 'J KttiSiK^K©* 

ss^tf) en •STkffi-fbtswwaitcsf a^ai[©pH(* 

*-< *>f&»)©TJi/* y ttCC^bS -tfff-S i*tC. # 
awij^fcttcwafeiwiiRcwifiJssetttife©^* 
n«. 7K^ttrs>s^. jfifi:©fe©€rffii>f#*. ±ie 
©T>*-T*{i. m*<n&mmMcttux±Ms.<Dgifr 

*»i*fc!»©iiSB. ^©^©as-^T^* 
S5ttiL-fc^©pHK:i;^$n-sfci6, ^©r^^y*^ 

H-r^£&©-e&3„ 

[002 3 ] Sfc. #«7kBMb«J3&**fm0A:«i«3&>6-t 

©^«*«ft?ft*ia«R , <"4*«!it«j@J0a:s«. 

©^ffi^SffiLff-S. 7k^g©^MXg*5,fcD'* 
i5fe»I«tcJ:4*ffi*JBI«-C*S. cne©X^tcj: 
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(3, fttiiLtc&m7kmtvi&.ft<of&ft* -i-atofeWt* 

[0 024] £/c #-sK>iS^XflK:*J<,»T±iE©J: 

5 tc v r mux 3 n?c£ji*6gf tmcms 3 n s * - # > 
ttte«n. jiaRosuiJWSfltti***^™®^©*- 

B. *<tJ$Hfttt#&#"C, ccttcKftl<A(<>. -i-ttto* 

tKDfc©©##cn*»*iL;MMK©*>©J: 0 fe^tttt 

[0 02 5] ■€■ l/T, DfillSTB. 
< t& i * - tfVfftfttf- <t ©»^»*-feH*B< !?&©»«: 

*s-tnB^»*tttr>«Ht?aci:atf*i*. awt 

CCtflK. jBBsRiifl[#iWit«500~i«x»a;)gfltK:H3e 

3n&„ Ma7cSHA(^o-c». w^ti mm* 

SnC1 4 + 4mOH — Sn(OH) 4 + 4Cr + 4NK 



[0 02 6] 

[2**09] JKT. *«9J©-*ttfll4iaffl?:#IRL<TI* 

©— FJ-e;fc£„ igicfc^T. gBin otcfct^-cB. 
$iB?l'( , *>sn 4 *tectc>'cr«:-<^>'(bor*iO. 



[0 0 2 9] m< iiXS 1 4 4» «fcCfiJfci*xe 1 6 K*j 

tiTB. setfcR**wa i/ ft***©**** «fc othh.* 

«: J: ZWBMOfflb * USB (01 x B 3 @SK)ilt •) ilir 
citciO, TK^bH^IUR-r-S. tSbft. tfc^fr 30 

^ISSfeWcte^-rB. c*T,6i!3®Xfii 4fc«fc 
Will 6*J*Brtb»@JRXS{c*tje-ri. c©<£ 

Xffl xB 5 CpBWDiftSrcfS*: £t* . 
[0 03 0] ?g-£X*f 1 8 Ktel>TH, ±fB©7kK 
{IJg^©iji6<q;>fc: • 7 5 v *?:i(ci)©SI£. 

■ttzt>% »BJt TTkffiM b^©*ioo(%) 5c*f L r 17C30S 
&.<D%t£-cW&? £. cn«b©*d^B, ^Sib-CBTKK 40 

{bIS (100vo1%)K^ L/T ^7 - tJO^S^ ^100(vo1%)®g 

Bv mB5 o— 5. fLi*^*i:©^-c^f 5 c 

[0031] as< Kfltre 2 0 k:*ji»-c«. xib© <fc 5 

fct,>-t\ i^cc^£n£;to»-aH-#te!&*t?££gK© 
SMMb J: Cfl#H . Wix B70C°C)gS©Sg-CisB#PH^JS 

©«-*>j&>ttfe£tttBW I £0. X»lsl*TK:j:oraWfc»© 50 



^©t^a^^s^M^-rSo ±ie©?§«? 
xiiio*5, BW4**^i«xa«c*tJfc-r*. ^^-c. m 

#111 2tctet,>TB. -t©*««*aBf 1/^*3, ^x 
B25(50T>*-T*5r20(ml)?ST'r?>. cnicj;^, 
■nBOSJtSCCUK^Sn-SSJCK «fc ^ . *®{bliCSn(0 

B. COaifflgl 2*JWUJXg«:»l£«-4. «f 
WLfc*^bliB. ^i^&S*^(nm)SK©i- 

[0 02 8] 

• • • CD 

[0 0 3 2] iR«a:S2 2fC*iliTB. ±1B© 

H»K*5C> t . ★KYtMtt^ *» 6!Mbtt*i£JiSS ft* «fc 
5«c0f^©iSflE*5«i:Cf«WJ. FlxB600CC)ga©S« 

■c2B$Kfiis©Jo^s ; &te'^o cntcio. ^omit 
fl«ttt©BMb«*»**Jff ens. *g*E*««:*jc»r». 

C©{g^Xfl2 2gctiBC©XS£±l2©K^Xg2 0 

[0 0 3 3 ] s-rscc, *sat«tcj:n«. S#XS 1 

^IU 8CC*jl,»-C*-#>JRtt-7-4S^3n7>:a. 0 

iii2 2 {c*jc»r#ji7c»H»ftr!Kuaa**S3n* 
ciK«fc»j»ft««tt-?-K:^b3-t*6n4. ^©fc*. 
a 1 (c^3n48e*©*MWft<b*^"a-fe^«rffl»,»fclJib 
«a*l-¥-©^RSK:4j I > r . «II 2 0 «fc t>*[S«IXfi 
2 2^©^j!!! : Stc5tAZ-3r*--^'>SS&- : f*^-^3n 
5Ci*e>> *BWt««ti[-7-*Jffl5«:lS^3-B-6n'C«E 
^ttx^tft^-***"}- 4 c tifi^<Dt> «fc 

o-c«Ta(cjqi»iJ3n-5>o L-7c*s 0 r. wm3#e>nfc7K 




9 

[0 0 34] ^©fcsb. C©«fc^tCUTl3ji34lfc^b 

•fe v 5 ? * micm^z c t&-c$ s. 
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©*^b£g©t&6(q)(C#LTTf2©S©#-*>i*ft^ 
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tr^tsrt4*iS»n« < i.ocq)*iK©j3stoB©*ii^<ii5j« 

[0038 ] 43^©tt©£tfcM£iBQ'*'S. H 

3«. mm-tew AzmmjmtL-cmn-tevo^zM 
jsr*»^©xgi*nEi©— «-c*4. coigns 

[0039] hk:*ji,»t, tmxm 1 oru, y 

■5 A7\*fil^22 (fl)(C3Ra* 500(ml)*i)ax. . +#{cJKJ¥ 
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